Growth factor-independent proliferation of normal human neonatal keratinocytes: production of autocrine- and paracrine-acting mitogenic factors.
When normal human foreskin keratinocytes were cultured in the absence of polypeptide growth factors at densities above 5 x 10(3)/cells cm2, the cells proliferated continuously and the addition of IGF-I, EGF, TGF alpha, bFGF, or aFGF did not significantly alter growth rate. Heparin sulfate, TGF beta, or suramin inhibited keratinocyte growth factor-independent proliferation. The addition of EGF, TGF alpha, or aFGF reversed heparin-induced growth inhibition, while bFGF partially negated this effect. RIA of keratinocyte-derived conditioned medium (CM) indicated the presence of TGF alpha peptide at a concentration of approximately 235 pg/ml. In contrast, clonal growth of keratinocytes required the addition of growth factors to the basal medium. Keratinocyte-derived CM replaced EGF in stimulating keratinocyte clonal growth, and an anti-EGF receptor mAb inhibited CM-induced keratinocyte clonal growth. In addition to its effect on keratinocytes, keratinocyte-derived CM stimulated the incorporation of [3H]thymidine by quiescent cultures of human foreskin fibroblasts, mouse AKR-2B cells, and EGF-receptorless mouse NR6 cells. CM-stimulated [3H]thymidine incorporation into quiescent normal human fibroblasts was partially reduced in the presence of anti-EGF receptor mAb. Heparin sulfate partially inhibited CM-induced keratinocyte clonal growth and [3H]thymidine incorporation into quiescent AKR-2B cells. We hypothesize from these data that autocrine and paracrine-acting factors produced by keratinocytes mediated their effect through the activation of both EGF receptor-dependent and EGF receptor-independent mitogenic pathways and that some of these factors appear to be sensitive to inhibition by heparin.